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Abstract
Background: Although social support has been observed to exert a beneficial influence on leisure-time physical
activity (LTPA), multidimensional approaches examining social support and prospective evidence of its importance
are scarce. The purpose of this study was to investigate how four dimensions of social support affect LTPA
engagement, maintenance, type, and time spent by adults during a two-year follow-up.
Methods: This paper reports on a longitudinal study of 3,253 non-faculty public employees at a university in Rio
de Janeiro (the Pró-Saúde study). LTPA was evaluated using a dichotomous question with a two-week reference
period, and further questions concerning LTPA type (individual or group) and time spent on the activity. Social
support was measured by the Medical Outcomes Study Social Support Scale (MOS-SSS). To assess the association
between social support and LTPA, two different statistical models were used: binary and multinomial logistic
regression models for dichotomous and polytomous outcomes, respectively. Models were adjusted separately for
those who began LTPA in the middle of the follow up (engagement group) and for those who had maintained
LTPA since the beginning of the follow up (maintenance group).
Results: After adjusting for confounders, statistically significant associations (p < 0.05) between dimensions of
social support and group LTPA were found in the engagement group. Also, the emotional/information dimension
was associated with time spent on LTPA (OR = 2.01; 95% CI 1.2-3.9). In the maintenance group, material support
was associated with group LTPA (OR = 1.80; 95% CI; 1.1-3.1) and the positive social interaction dimension was
associated with time spent on LTPA (OR = 1.65; 95% CI; 1.1-2.7).
Conclusions: All dimensions of social support influenced LTPA type or the time spent on the activity. However,
our findings suggest that social support is more important in engagement than in maintenance. This finding is
important, because it suggests that maintenance of LTPA must be associated with other factors beyond the
individual’s level of social support, such as a suitable environment and social/health policies directed towards the
practice of LTPA.
Background
Regular leisure-time physical activity (LTPA) has been
linked to numerous health benefits, including decreased
prevalence of coronary heart disease [1], stroke [2], high
blood pressure [3], depression symptoms [4], all-cause
mortality [5], and other harmful conditions [5,6]. For
this reason, various demographic, psychological - and
more recently, environmental and social - factors have
been investigated as potential determinants of engage-
ment in and maintenance of LTPA [7-9]. Although
ongoing participation in LTPA is necessary to sustain
health benefits, most studies have focused only on
engagement in LTPA. A consideration of both behaviors
might be relevant, because one can postulate a differ-
ence between engagement in, and maintenance of,
LTPA.
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any medium, provided the original work is properly cited.Social relationships have been cited as important corre-
lates of LTPA [10-12]. Social support and relationships
can be defined as sub-concepts of social networks. In
other words, social support is a social network function
provided by members within a social network, and social
networks generally relate to the number or frequency of
contacts with family members, relatives, friends, and col-
leagues[13]. Social support has been defined in numerous
ways, generally referring to resources supplied to indivi-
duals in need by their social network, and can be mea-
sured through the individual’s perception of the degree
to which interpersonal relationships can fulfill certain
social support functions. Traditionally four types of social
support are suggested: emotional, instrumental, appraisal,
and information support [13,14]. Emotional support is
most often provided by a confidant or intimate other,
fosters feelings of comfort and leads an individual to
believe that he/she is respected, admired and loved, and
that others are available to provide love, caring and
security. Instrumental or material support reflects the
availability of practical services and material resources,
including, for example, aid in labor, money, or kind.
Information support refers to the various types of infor-
mation, knowledge, and advice that are embedded in
social networks [15,16]. Social network theory is based
on the assumption that the network structure, by itself, is
highly responsible for determining individual attitudes
and behavior through access to resources and opportu-
nities [14]. The central idea is that individuals or groups
of individuals belonging to a social network provide dif-
ferent types of social support, and that the nature of the
support given relates to the context established by the
social network structure[14].
Potential mechanisms linking social relationships and
long-term health consequences [17,18] have been dis-
cussed over the past few decades. Traditionally, relation-
ships between social support and health outcomes are
conceptualized in two ways: the stress-buffering model
and the direct-effect model. The former model argues
that social support modifies the effects of a stressful
situation[19], whereas the latter suggests that social sup-
port has a beneficial impact on health, independently of
the stress level[16].
Uchino [20] postulated a model in which social sup-
port may ultimately influence health through two dis-
tinct, but not necessarily independent, pathways. One
involves psychological processes linked to appraisals,
emotions or moods, and feelings of control. The other
involves behavioral processes including health behaviors
as outlined by social control and social identity theorists.
According to this view, social support is health-promot-
ing because it facilitates healthier behaviors such as
engaging in physical activity, eating wisely, and abstain-
ing from smoking. Social support can encourage
individuals to initiate and maintain activities - especially
LTPA - via psychological pathways including motivation
and self-efficacy (indirect impact). Another mode of
influence includes providing information about either
the health benefits or practical aspects of the activities,
and providing material resources, such as access to
appropriate equipment, training facilities etc., which can
increase levels of LTPA (direct impact).
In fact, social support measures have been related to
increased LTPA in college students [16,21], older adults
[22] and other specific populations [10,23]. Particularly
in children and adolescents, the available evidence sup-
ports a causal relationship between material support and
physical activity [24]. On the other hand, the literature
is less clear about this relationship in the overall adult
population. Although the various dimensions of social
support may have varying impacts on LTPA, this is still
unclear in the literature, particularly because studies are
scarce, and focus mainly on the material and informa-
tion dimensions [11,25]. It is also unknown whether the
different dimensions of social support can influence
LTPA type (individual or group). To the authors’ knowl-
edge, the present study is the first using a prospective
epidemiological design to investigate the association
between social support and LTPA in Latin America.
The aim of this study is thus to investigate the effects of
four dimensions of social support on engagement in,
and maintenance of, LTPA.
Methods
Design and study population
The Pró-Saúde study is a prospective cohort study of
socio-economic and psychosocial influences on health
among non-faculty public employees at a university in
Rio de Janeiro, Brazil. To date, there have been three
data collection times (1999, 2001, and 2006). At time 1
(1999), all 4459 eligible workers were invited to partici-
pate, and the overall response rate was 90.4% (4030 par-
ticipants); time 2 occurred in 2001. The present study
was based on the 3253 subjects (1819 women and 1434
men) who participated at the first two data collection
times (80.7% of 4030), with time 1 serving as the base-
line for the longitudinal analyses. Employees who had
retired or were on non-medical leave of absence were
excluded from the analysis. Compared to Brazil’so v e r a l l
population, the subject group is characterized by higher
levels of education and better income. Two years’ fol-
low-up will be used to evaluate engagement in, and
maintenance of, LTPA. Detailed information about the
cohort is available in a previous publication [26].
Measurements
Data were gathered using self-administered question-
naires filled out in the workplace.
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socio-economic, demographic and psychosocial charac-
teristics; occupational and medical history; job strain;
psychological distress and stressful life events; experience
with physical violence, social and racial discrimination;
integration into social support webs; dietary patterns,
physical activity, tobacco (active and passive) and alcohol
use; history of medical diagnoses and treatments; use of
medication and of unconventional therapies; practice of
prevention and early diagnosis; and other behaviors and
exposures with impacts on health. An average of fifty
minutes was needed to fill in the questionnaire during
free time provided especially for the procedure by the
participant’s immediate boss under an institutional agree-
ment. Various methods were applied to ensure the qual-
ity of the information, including a large pilot study,
validation of the translated scales, test-retest reliability
studies, and double data entry [27,28].
Written informed consent was obtained from all parti-
cipants, and the research protocols were approved by
the Ethics Committee of Rio de Janeiro State University.
The research was conducted in Rio de Janeiro State.
LTPA
LTPA was measured at times 1 and 2 as follows:
respondents first answered the dichotomous question:
“In the last two weeks, have you engaged in any physical
activity to improve your health, physical condition or for
the purpose of fitness or leisure?”. Respondents answer-
ing “yes” were then asked to identify the physical activity
undertaken in the prior 14 days, and to quantify it in
terms of duration (minutes per session) and weekly fre-
quency. From these responses, four different outcome
measures were generated: engagement in LTPA (those
individuals who did not engage in LTPA at time 1, but
who had become practitioners at time 2), maintenance
of LTPA (those individuals who practiced LTPA at time
1 and continued practicing at time 2), type of LTPA
(individual or group activity), and time spent on LTPA
(per week). For example, an individual who reported
two different types of activity (basketball and running)
was allocated to “group activity”, and the times spent
performing these activities were added together to gen-
erate the time variable. Based on recommendations by
the Centers for Disease Control and Prevention and the
American College of Sports Medicine [29], the time
spent on LTPA was dichotomized using 3 hours per
week as the cut-off point. In addition, the reliability of
all LTPA information was evaluated using a test-retest
approach, which yielded a Kappa coefficient of 0.63 (CI
= 0.54-0.73) for the filter question at time 1. Further
detail is given in a previous publication[30].
Social support
Social support was measured by means of the Medical
Outcomes Study Social Support Survey (MOS-SSS), a
19-item questionnaire that covering multiple dimensions
of social support, and designed to be easily administered
[15]. The items in this instrument do not specify the
source of support (e.g., whether from family, friends,
community or others), and they measure perceived
availability of functional support. Originally designed in
English, the MOS-SSS has been submitted to a process
of translation and adaptation to Portuguese. This Portu-
guese version has shown good psychometric properties
[31]. Test-retest reliability was consistently high for the
subscales of the instrument (with intraclass correlation
coefficients ranging from 0.78 to 0.87), and internal con-
sistency, as assessed by Cronbach’sa l p h a ,r a n g e df r o m
0.75 to 0.91. Although there are five theoretical dimen-
sions to the MOS-SSS, previous validity investigations
[15,31] have suggested that questions related to emo-
tional and information support were grouped in the
same dimension. Accordingly, the present study used
four dimensions: material support, affective support,
emotional/information support and positive social
interaction.
Covariates
Socio-economic and demographic variables (age, gender,
schooling, per capita household income), self-reported
morbidity, tobacco and alcohol use were used as covari-
ates in the models. Age was categorized into five groups:
20 to 29, 30 to 39, 40 to 49, and 50 or more. Household
per capita monthly income was calculated as total family
income divided by the number of family members living
on that income, and then categorized in terms of Bra-
zil’s minimum wage. Education was measured using the
Brazilian educational system and categorized into three
levels: elementary (up to 6 years), secondary (up to 12
years), and higher (more than 12 years). Physical mor-
bidity was assessed through self-reports based on a list
of seventeen common diseases, and was evaluated as a
dichotomous variable (at least one reported disease or
none). Tobacco use was investigated as follows: “Do you
currently smoke cigarettes?” Alcohol consumption was
investigated using a dichotomous variable based on the
following question: “In the past two weeks, have you con-
sumed any kind of alcoholic drink?” All these variables
were evaluated as possible confounders in the associa-
tions between social support and LTPA, because they
have an association with social support [32] and also
influence LTPA status [33].
Statistical analysis
Scores returned for the four dimensions of social sup-
port (positive social interaction, affective support; emo-
tional/information support and material support) were
categorized into tertiles, and analyzed as explanatory
variables. The three dichotomous LTPA variables -
engagement (yes/no), maintenance (yes/no), and time
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were used as outcomes. In addition, one outcome vari-
able (type of LTPA) was used in three categories: those
individuals who did not engage or maintain a LTPA
(the reference group for the analysis), practitioners of
individual activities, and practitioners of group activities.
We are interested in the association between dimen-
sions of social support and engagement in, and mainte-
nance of, LTPA over a period of two years. Binary
logistic regression models were fitted for the dichoto-
mous outcomes, and multinomial logistic regression
models were fitted for the three-category outcomes.
Odds Ratios (OR) and confidence intervals (95% CI)
were estimated before and after adjusting for confoun-
ders. All models were conducted in order to evaluate
the role of each dimension of social support on engage-
ment in, and maintenance of, LTPA. The fully-adjusted
models included the following independent variables:
social support dimensions, age, gender, education, per
capita monthly income, tobacco and alcohol use and
morbidity. The analyses were performed using the R
software, version 2.10.1.
Results
Subjects’ average age at time 1 was 40 years (standard
deviation, 8.5); 40% were in the highest category of edu-
cation, and 55% were women. At baseline, 45.8% of sub-
jects reported having done at least some LTPA in the
previous two weeks. Of these individuals, 81% had per-
formed only individual LTPA, 19% performed group
LTPA and 41% practiced more than three hours per
week. The median time spent on LTPA was 2.6 hours
per week, and percentile 25 and 75 were 1.5 and 5.0
hours per week, respectively. After two years of follow-
up, the proportions of engagement in, and maintenance
of, LTPA were 25.4% and 32.7%, respectively.
Analyses based solely on the dichotomous LTPA filter
question showed that the dimensions of social support
were not associated with whether or not individuals had
pursued any LTPA in the previous two weeks in either
the engagement or maintenance situation. However, the
intermediate tertile of the emotional/information dimen-
sion showed a borderline association (p < .10) with
maintenance of LTPA (Table 1).
The results showed that the relationships between
dimensions of social support and the LTPA outcomes
were in a positive direction, such that greater support
predicted participation in LTPA. As shown in Table 2,
in analyses restricted to the engagement group (n =
390), all dimensions of social support, except the mate-
rial dimension, are related to group LTPA (fully-
adjusted model). However, in the fully-adjusted model,
the material dimension increases the probability of
engagement in group activities by 53% (95% CI = 0.7-
3.2). Individuals in the highest tertile of the positive
social interaction dimension have a 79% increase in
odds of engagement in group activities compared with
t h o s ew h od i dn o te n g a g ei na n yt y p eo fL T P Ad u r i n g
the follow-up period. In addition, according to the fully-
a d j u s t e dm o d e l ,t h eh i g h e s tt e r t i l eo fa f f e c t i v es o c i a l
s u p p o r ta r em o r et h a n2 . 5t i m e sm o r el i k e l yt oe n g a g e
in group LTPA, as compared to those in the lowest ter-
tile [tertile two vs. tertile one: odds ratio (OR) 2.34, 95%
confidence interval (95% CI) 1.0; 5.8/tertile three vs. ter-
tile one: odds ratio (OR) 2.65, (95% CI 1.8; 6.0) related
type of LTPA].
Analysis restricted to the maintenance group (n =
798) showed that individuals with higher levels of mate-
rial and positive social interaction support had increased
odds of performing a group activity as compared with
those who ceased to practice a LTPA (Table 3). For
instance, after adjustment for confounders, individuals
in the highest tertile of the affective dimension and in
the intermediate tertile of positive social interaction
were, respectively, 50% and 80% more likely to perform
group activities.
Table 4 shows the results for the association between
social support and time spent on LTPA. For the engage-
ment group, the highest level of the material dimension
and the intermediate level of the emotional/information
dimension were associated with time spent on LTPA.
Moreover, there was a borderline association (p < .10)
with the intermediate level of the positive social interac-
tion dimension (OR = 1.91; CI95%; 1.0-2.6). In the
maintenance group, participants with high and medium
levels of positive social interaction support were, respec-
tively, 49% and 65% more likely to perform three hours
or more of LTPA per week. Similar results were
obtained in the middle tertile of the affective dimension
(Table 4).
Discussion
LTPA is a behavior that involves different types of activ-
ities (e.g., group, individual, recreational and competitive
activities), which occur in different social contexts for
varied lengths of time and with varied levels of physiolo-
gical demands. Because of this scenario, it was decided
to investigate various features of physical activity in
order to understand the characteristics of the relation-
ship between social support and LTPA better. This
study examined the association of social support dimen-
sions (i.e., material, emotional/information, affective and
positive social interaction) with four LTPA outcomes
(engagement, maintenance, LTPA type, and time spent
on LTPA). Our results suggest that the influence of
social support on LTPA depends on the social support
dimension, LTPA outcomes a n dt h eg r o u pe v a l u a t e d
(those recently engaged or those who maintain LTPA).
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linking social support and LTPA. In our view, the mate-
rial and emotional/information dimensions might be
directly linked with LTPA because they relate the avail-
ability of physical activity resources and exposure to
health information, respectively. On the other hand, the
positive social interaction dimension might be linked to
LTPA by providing motivation and self-efficacy. The
role of self-efficacy as a mediator of the relationship
between social support and health-related behavior has
been demonstrated previously in the physical activity lit-
erature [12,34]. Moreover, several theories attempt to
explain how protective behaviors are initiated or main-
tained. The main idea of these theories is that motiva-
tion toward protection results from a perceived threat
and the desire to avoid the potential negative outcome.
In other words, the motivation is related to the health
and aesthetic benefits that a physical activity could pro-
vide. Thus, the positive social interaction dimension can
be linked to this pathway, because it involves informal
social control through norms and attitudes. It could
then be related to higher or lower levels of physical
activity, depending on the context established by the
social network providing the social support[16]. Our
results show that positive social interaction in the form
of material and emotional/information supports was
related to higher levels of LTPA, suggesting that mem-
bers of the study population were surrounded by social
networks that tend to support the practice of physical
activity. On the other hand, we did not find an
Table 1 Frequencies of engagement in, and maintenance of, LTPA, by dimensions of social support
Social support
(tertiles)
Leisure-time physical activity
Engagement Maintenance
n (%) Unadjusted OR
(95% CI)
Fully-adjusted OR
(95% CI)
n (%) Unadjusted OR
(95% CI)
Fully-adjusted OR
(95% CI)
Material
Lower 464
(25)
1.00 1.00 349
(60)
1.00 1.00
Intermediate 576
(25)
1.01 (0.8-1.3) 1.06 (0.8-1.5) 487
(64)
1.21 (0.9-1.6) 1.21 (0.9-1.7)
Upper 480
(26)
1.09 (0.8-1.4) 0.96 (0.7-1.3) 438
(61)
1.04 (0.9-1.4) 0.97 (0.7-1.3)
Affective
Lower 496
(24)
1.00 1.00 371
(60)
1.00 1.00
Intermediate 307
(24)
1.00 (0.7-1.3) 0.99 (0.7-1.5) 249
(59)
0.96 (0.8-1.3) 0.90 (0.6-1.3)
Upper 714
(27)
1.17 (0.9-1.5) 1.13 (0.8-1.5) 658
(64)
1.18 (0.9-1.6) 1.13 (0.8-1.6)
Emotional/information
Lower 512
(22)
1.00 1.00 361
(58)
1.00 1.00
Intermediate 529
(26)
1.23 (0.9-1.5) 1.26 (0.9-1.8) 470
(65)
1.37 (1.0-1.8) 1.35 (1.0-1.9)
Upper 475
(27)
1.31 (1.0-1.7) 1.21 (0.9-1.7) 437
(62)
1.20 (0.9-1.6) 1.02 (0.8-1.5)
Positive social
interaction
Lower 507
(26)
1.00 1.00 347
(59)
1.00 1.00
Intermediate 454
(22)
0.83 (0.6-1.1) 0.82 (0.6-1.2) 383
(60)
1.01 (0.8-1.2) 1.13 (0.9-1.6)
Upper 556
(27)
1.07 (0.8-1.4) 0.93 (0.7-1.3) 546
(65)
1.28 (1.0-1.4) 1.09 (0.8-1.5)
Unadjusted and Fully-adjusted Odds Ratios (OR) and respective 95% confidence intervals (95%) for the logistic regression models fitted using social support
dimensions as predictors of Engagement in LTPA (reference group: individuals who were inactive at time 1 and did not change their status at time 2) and
Maintenance of LTPA (reference group: individuals who were active at time 1 and changed at time 2). Pró-Saúde Study, Rio de Janeiro, Brazil (2 years of follow-
up).
n(%) = Number of observations and percentages of individuals who were physically active during their leisure-time according to each level of social support
dimension.
Fully-adjusted models: adjusted by age, gender, education, per capita monthly income, tobacco and alcohol use, and morbidity.
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LTPA based on the filter question (whether any physical
activity had been performed in the previous two weeks),
a negative finding that could have resulted from the
generic phrasing of the LTPA question. This finding
emphasizes the importance of using more specific LTPA
variables. Also, there is weak evidence of the affective
dimension’s influencing LTPA; only in the relationship
Table 2 Frequencies of LTPA type (engagement group), by dimension of social support
Social support (tertiles) Type of Leisure-Time Physical Activity - Engagement group (n = 390)
% % Unadjusted OR (95% CI) Fully-adjusted OR (95% CI)
n Individual Group Individual Group Individual Group
Material
Lower 112 7 12 1.00 1.00 1.00 1.00
Intermediate 141 7 9 1.07 (0.8-1.5) 0.77 (0.4-1.4) 1.10 (0.7-1.6) 0.88 (0.4-1.9)
Upper 125 7 20 1.01 (0.7-1.4) 1.51 (0.9-2.7) 0.85 (0.6-1.2) 1.53 (0.7-3.2)
Affective
Lower 115 10 7 1.00 1.00 1.00 1.00
Intermediate 72 6 17 0.85 (0.6-1.2) 2.19 (1.1-4.5) 0.85 (0.6-1.3) 2.34 (1.0-5.8)
Upper 191 9 16 1.08 (0.8-1.4) 2.07 (1.1-3.9) 0.99 (0.7-1.4) 2.65 (1.2-6.0)
Emotional/information
Lower 111 7 11 1.00 1.00 1.00 1.00
Intermediate 137 9 14 1.23 (0.9-1.7) 1.37 (0.8-2.5) 1.20 (0.8-1.7) 1.77 (0.8-3.8)
Upper 129 10 15 1.31 (1.0-1.8) 1.50 (0.8-2.7) 1.05 (0.7-1.5) 2.33 (1.1-5.0)
Positive social interaction
Lower 128 10 9 1.00 1.00 1.00 1.00
Intermediate 101 5 14 0.75 (0.5-1.0) 1.42 (0.8-2.7) 0.71 (0.5-1.0) 1.82 (0.8-4.0)
Upper 150 9 16 1.00 (0.8-1.4) 1.60 (0.9-2.9) 0.82 (0.6-1.1) 1.79 (1.1-3.9)
Unadjusted and adjusted Odds Ratios(OR) and respective 95% confidence intervals(95%) provided by multinomial regression models fitted using social support
dimensions as predictors of type of Leisure-time physical activity (reference group: individuals who were inactive at time 1 and did not change the status at time
2). Pró-Saúde Study, Rio de Janeiro, Brazil (2 years of follow-up).
Fully-adjusted model: Adjusted by age, gender, education, per capita monthly income, tobacco and alcohol use and morbidity.
All statistically significant associations are in bold.
Table 3 Frequencies of LTPA type (maintenance group), by dimension of social support
Social support (tertiles) Type of Leisure-Time Physical Activity - Maintenance group (n = 798)
% % Unadjusted OR (95% CI) Fully-adjusted OR (95% CI)
n Individual Group Individual Group Individual Group
Material
Lower 205 9 19 1.00 1.00 1.00 1.00
Intermediate 313 10 24 1.18 (0.9-1.6) 1.39 (0.9-2.0) 1.07 (0.7-1.6) 1.80 (1.1-3.1)
Upper 266 8 23 0.99 (0.7-1.4) 1.27 (0.9-1.9) 0.80 (0.6-1.2) 1.50 (0.9-2.6)
Affective
Lower 218 9 22 1.00 1.00 1.00 1.00
Intermediate 146 8 25 0.94 (0.7-1.3) 1.07 (0.7-1.7) 0.84 (0.6-1.3) 1.03 (0.6-1.8)
Upper 420 10 22 1.21 (0.9-1.6) 1.21 (0.9-1.7) 1.04 (0.7-1.5) 1.48 (0.9-2.4)
Emotional/information
Lower 205 10 24 1.00 1.00 1.00 1.00
Intermediate 306 14 26 1.42 (1.0-1.9) 1.33 (0.9-1.9) 1.32 (0.9-1.9) 1.52 (0.9-2.5)
Upper 271 12 22 1.34 (1.0-1.8) 0.99 (0.7-1.5) 1.06 (0.7-1.5) 0.99 (0.6-1.6)
Positive social interaction
Lower 202 7 20 1.00 1.00 1.00 1.00
Intermediate 228 6 24 0.93 (0.7-1.3) 1.30 (0.9-2.0) 1.03 (0.7-1.5) 1.51 (0.9-2.6)
Upper 354 11 26 1.22 (0.9-1.6) 1.51 (1.0-2.2) 0.97 (0.7-1.4) 1.56 (1.0-2.6)
Unadjusted and adjusted Odds Ratios(OR) and respective 95% confidence intervals(95%) provided by multinomial regression models fitted using social support
dimensions as predictors of type of Leisure-time physical activity (reference group: individuals who were inactive at time 1 and did not change the status at time
2). Pró-Saúde Study, Rio de Janeiro, Brazil (2 years of follow-up).
Fully-adjusted model: Adjusted by age, gender, education, per capita monthly income, tobacco and alcohol use and morbidity.
All statistically significant associations are in bold.
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significant association. These findings may reflect the
characteristics of the dimension, in that affective support
m a ye x e r tam o r ei n d i r e c ti n f l u e n c eo nL T P At h a nt h e
other dimensions.
In the engagement group results, all dimensions of
social support are related to engagement in group activ-
ities, but not in individual activities. These results are
interesting because engagement in group activities is
often more difficult for the following reasons: first,
accessing specific materials and locations for group
activities, which could be related to material and emo-
tional/information dimensions of social support, are the
first practical steps to beginning a group activity; and,
second, knowing or learning certain basic rules and
techniques for the specific physical activity often
requires instrumental support. However, some group
leisure-time physical activities are so traditional that
they are intrinsically familiar (e.g., soccer in Brazil, bas-
ketball in the United States). Finally, arranging the time
for all participants to perform the activity could be a
barrier. Thus, it is plausible that individuals with higher
levels of social support are more likely to surpass all
these barriers and join in a group activity than are
others with low levels of social support. The results for
time spent on LTPA are less striking than for LTPA
type, although individuals with high levels of the emo-
tional/information and positive social interaction dimen-
sions of social support are more likely to perform more
than four hours per week, as compared with the others
who performed only a maximum of 2 hours per week.
These findings indicate two different modes of social
support: first, the influence of the emotional/information
dimension on the time spent on LTPA is related to the
Table 4 Frequencies of more than three hours spent on LTPA per week, by dimension of social support
Social support
(tertiles)
Time on Leisure-time Physical Activity
Engagement group Maintenance group
n (%) Unadjusted OR
(95% CI)
Fully-adjusted OR
(95% CI)
n (%) Unadjusted OR
(95% CI)
Fully-adjusted OR
(95% CI)
Material
Lower 87 (34) 1.00 1.00 167
(55)
1.00 1.00
Intermediate 120
(43)
1.45 (0.8-2.5) 1.27 (0.7-2.0) 282
(54)
0.93 (0.7-1.3) 0.80 (0.5-1.2)
Upper 105
(49)
1.75 (1.1-2.5) 2.06 (1.0-4.2) 227
(57)
1.09 (0.7-1.6) 0.94 (0.5-1.5)
Affective
Lower 93 (39) 1.00 1.00 182
(52)
1.00 1.00
Intermediate 58 (40) 1.04 (0.5-2.0) 0.80 (0.3-1.7) 130
(59)
1.36 (0.9-2.1) 1.67 (1.0-2.9)
Upper 161
(47)
1.38 (0.8-2.3) 1.24 (0.7-2.3) 365
(55)
1.14 (0.9-1.6) 1.27 (0.8-1.9)
Emotional/information
Lower 90 (28) 1.00 1.00 172
(47)
1.00 1.00
Intermediate 119
(54)
2.50 (1.6-4.0) 2.01 (1.2-3.9) 269
(59)
1.62 (1.1-2.3) 1.45 (0.9-2.3)
Upper 102
(44)
2.00 (1.1-3.1) 1.62 (0.8-3.8) 235
(56)
1.43 (0.9-2.2) 1.34 (0.8-2.2)
Positive social
interaction
Lower 101
(34)
1.00 1.00 169
(50)
1.00 1.00
Intermediate 91 (56) 2.10 (1.4-3.9) 1.91 (1.0-2.6) 200
(58)
1.42 (1.0-2.1) 1.65 (1.1-2.7)
Upper 121
(41)
1.38 (0.8-2.4) 1.14 (0.6-2.2) 308
(56)
1.26 (0.9-1.8) 1.49 (1.0-2.3)
Unadjusted and adjusted Odds Ratios(OR) and respective 95% confidence intervals(95%) for the logistic regression models fitted using social support dimension
as the predictor of time spent on Leisure-time physical activity (reference group: individuals who spent less than 3 hours per week). Pró-Saúde Study, Rio de
Janeiro, Brazil (2 years of follow-up).
Fully-adjusted model: Adjusted by age, gender, education, per capita monthly income, tobacco and alcohol use and morbidity.
All statistically significant associations are in bold.
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knowledge of the benefits of physical activity [35]. Sec-
ond, the social positive interaction dimension signifi-
cantly increases the possibility that an individual will be
in contact with individuals with whom to engage in lei-
sure activities, including physical activities.
In the maintenance group, only the material dimen-
sion influenced LTPA type, and the emotional/informa-
tion and social positive interaction dimensions were
related to time spent on LTPA. These findings suggest
that, among individuals still involved in physical activity
after two years of follow-up (between 1999 and 2001),
only practical aspects, such as access to appropriate
materials or locations, were important to their continu-
ing or engaging in group activities. In other words,
interactions with individuals represented by the positive
social interaction dimension could positively influence
motivation to perform, and the sense of confidence in
performing, a physical activity, which would, conse-
quently, increase the amount of time spent on LTPA.
A ss e l f - e f f i c a c yt h e o r ys u ggests, the information and
feedback that an individual gains from performing an
activity and the belief in their enhanced ability to per-
form the activity could be related to maintenance of the
activity and the time spent performing it [36]. In addi-
tion, the maintenance group could be exposed to basic
information about physical activity (e.g., time and inten-
sity) and might perform the activities based on this
information. It could be that middle and high levels of
the emotional/information dimension are related to
being involved in LTPA for more than three hours per
week, a level that is closer to current health
recommendations.
Overall, the results did not show any simple dose-
response effect relating levels of social support dimen-
sions and aspects of LTPA. Furthermore, an intermedi-
ate level of positive social interaction seems to be more
important than the highest level in relation to time
spent on LTPA. These findings suggest that the inter-
mediate level of social support may be sufficient to
influence LTPA and that the highest level of social sup-
port may not yield any additional impact on LTPA. It
may also be that, to some extent, the highest level of
support reflects the downsides of social relationships
[13]. It is plausible, for instance, that highly supportive
relationships sometimes provide information that dis-
courages rather than promoting LTPA.
Despite the fact that comparisons between engage-
ment in, and maintenance of, LTPA were not the focus
of this study, it is notable that the influence of social
support differs between the engagement and mainte-
nance situations, suggesting that social support has dif-
ferent impacts on these groups. Our findings suggest
that social support is more important to engagement in,
than to maintenance of, physical activity. Nevertheless, a
previous study [37] suggests that social support is
equally important in both situations.
Although we did not find studies using time and type
of LTFA as the main outcomes to investigate the poten-
tial influence of social support, our results are in line
with previous work which observed associations between
social support and LTPA, either in general population-
based studies [11,38] or in specific subgroups [10,22].
For example, one study [38] found that instrumental
church-based social support helped initiation of physical
activity in a rural population.
Some limitations of our study should be noted. The
use of self-reporting to measure LTPA and the use of a
social support instrument that did not focus on LTPA
may have limited the scope for comparison with other
studies’ findings. On the other hand, with these mea-
surement strategies, we generated helpful LTPA out-
come variables and investigated the role of all social
support dimensions on LTPA. Second, time spent on
LTPA, as reported in the questionnaire, may have been
overestimated. However, the strategy of individuals fill-
ing in the information about time spent on LTPA sepa-
rated by activity and session probably minimized this
problem. Third, this is a specific occupational cohort of
public employees in Rio de Janeiro, probably with higher
levels of LTPA, and it is uncertain how far the findings
of this study can be generalized to the overall popula-
tion of Brazil or to other occupational groups and coun-
tries. Fourth, because the study design was based on
access to LTPA data at only two points in time, it was
not possible to evaluate for possible changes in LTPA
that may have occurred during the follow-up period.
Fifth, some models returned large confidence intervals
of the effect measure evaluated in the study, probably
due to missing values. To evaluate the impact of this
problem, we performed models based on multiple data
imputations and a sensitivity analysis which found simi-
lar results. Finally, another possible criticism of the
study is that engagement in/maintenance of LTPA may
result from health campaigns promoted by the univer-
sity. However, the fact that none took place during the
period covered by the study makes our results even
more robust.
Conclusion
To the authors’ knowledge, the present study is the first
to use a longitudinal approach to demonstrate that
social support influences the type of, and time spent on,
LTPA in a working population. In general, different
dimensions of social support play different roles, and
these roles seem to be more important for engagement
in, than maintenance of, LTPA. This finding has social/
health policy implications, because continuation of
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Page 8 of 10physical activities relates significantly to practical aspects
of these activities, including environmental facilities and
public policies focused on practicing LTPA. Another
interesting finding is that information support has direct
influence on the time spent on LTPA and, consequently,
may play an important role in recommendations for the
practice of LTPA. The study results showing an associa-
tion between social support and LTPA among university
employees underline the need for university manage-
ment to show greater commitment to encouraging this
practice. Incentives can be offered through more and
better material structure, but also by allocating time and
resources for social interaction and social relationships
among university employees.
Finally, we are aware that our results do not reflect all
the complexity of the mechanisms involved in the asso-
ciation between social support and physical activity.
Accordingly, further studies should be conducted in
order to understand such mechanisms.
Abbreviations
LTPA: Leisure-Time Physical Activity; MOS-SSS: Medical Outcomes Study
Social Support Survey.
Acknowledgements
We thank the research assistants who participated in data collection and
management and the staff of the Pró-Saúde program. This study was
supported in part by CAPES and a grant from the STINT Project.
Author details
1Department of Epidemiology, Institute of Social Medicine, Rio de Janeiro
State University, R Sao Francisco Xavier 524, 7th Floor, Rio de Janeiro, RJ
20550-900, Brazil.
2Health Equity Studies Centre (CHESS), Stockholm
University/Karolinska Institutet, Stockholm, Sveavägen 160, Sveaplan, Sweden.
3Health and Environmental Education Laboratory, Oswaldo Cruz Institute,
Oswaldo Cruz Foundation, Avenida Brasil, 4365, Rio de Janeiro, RJ 21045-900,
Brazil.
Authors’ contributions
AJO and CSL conceived the study and participated in its design. They were
also involved in analyzing data, interpreting results, writing the manuscript
and constructing the final version. AMPL and MR contributed to the writing,
participated in data analysis and interpretation of results. RHG was involved
in the study design and operationalizing the measure of social support. GLW
and EF were involved in the subsequent critical reviews designed to
improve the coherence of the text. All authors contributed to preparing the
manuscript and approved the final version. EF, CSL and GLW coordinated
the main cohort study.
Competing interests
The authors declare that they have no competing interests.
Received: 21 February 2011 Accepted: 26 July 2011
Published: 26 July 2011
References
1. Sofi F, Capalbo A, Cesari F, Abbate R, Gensini GF: Physical activity during
leisure time and primary prevention of coronary heart disease: an
updated meta-analysis of cohort studies. European Journal of
Cardiovascular Prevention and Rehabilitation 2008, 15:247-257.
2. Hu G, Sarti C, Jousilahti P, Silventoinen K, Barengo NC, Tuomilehto J:
Leisure time, occupational, and commuting physical activity and the risk
of stroke. Stroke 2005, 36:1994-1999.
3. Park S, Rink L, Wallace J: Accumulation of physical activity: blood pressure
reduction between 10-min walking sessions. J Hum Hypertens 2008,
22:475-482.
4. Martinsen EW: Physical activity in the prevention and treatment of
anxiety and depression. Nord J Psychiatry 2008, 62(Suppl 47):25-29.
5. Arrieta A, Russell LB: Effects of leisure and non-leisure physical activity on
mortality in U.S. adults over two decades. Ann Epidemiol 2008, 18:889-895.
6. Peluso MA, Guerra de Andrade LH: Physical activity and mental health:
the association between exercise and mood. Clinics 2005, 60:61-70.
7. Cleland V, Ball K, Hume C, Timperio A, King AC, Crawford D: Individual,
social and environmental correlates of physical activity among women
living in socioeconomically disadvantaged neighbourhoods. Soc Sci Med
2010, 70:2011-2018.
8. Pitsavos C, Panagiotakos DB, Lentzas Y, Stefanadis C: Epidemiology of
leisure-time physical activity in socio-demographic, lifestyle and
psychological characteristics of men and women in Greece: the ATTICA
Study. BMC Public Health 2005, 5:37.
9. Rhodes RE, Fiala B, Conner M: A review and meta-analysis of affective
judgments and physical activity in adult populations. Ann Behav Med
2009, 38:180-204.
10. Driver S: Social support and the physical activity behaviours of people
with a brain injury. Brain Inj 2005, 19:1067-1075.
11. Duncan M, Mummery K: Psychosocial and environmental factors
associated with physical activity among city dwellers in regional
Queensland. Prev Med 2005, 40:363-372.
12. Ayotte BJ, Margrett JA, Hicks-Patrick J: Physical activity in middle-aged
and young-old adults: the roles of self-efficacy, barriers, outcome
expectancies, self-regulatory behaviors and social support. J Health
Psychol 2010, 15:173-185.
13. Due P, Holstein B, Lund R, Modvig J, Avlund K: Social relations: network,
support and relational strain. Soc Sci Med 1999, 48:661-673.
14. Berkman LF, Glass T, Brissette I, Seeman TE: From social integration to
health: Durkheim in the new millennium. Soc Sci Med 2000, 51:843-857.
15. Sherbourne CD, Stewart AL: The MOS social support survey. Soc Sci Med
1991, 38:705-714.
16. House JS, Landis KR, Umberson D: Social relationships and health. Science
1988, 241:540-545.
17. Cohen S: Psychosocial models of the role of social support in the
etiology of physical disease. Health Psychol 1988, 7:269-297.
18. Kiecolt-Glaser JK, McGuire L, Robles TF, Glaser R: Emotions, morbidity, and
mortality: new perspectives from psychoneuroimmunology. Annu Rev
Psychol 2002, 53:83-107.
19. Thoits PA: Stress, coping, and social support processes: where are we?
What next? J Health Soc Behav 1995, Spec No:53-79.
20. Uchino BN: Social support and health: a review of physiological
processes potentially underlying links to disease outcomes. J Behav Med
2006, 29:377-387.
21. Reblin M, Uchino BN: Social and emotional support and its implication
for health. Curr Opin Psychiatry 2008, 21:201-205.
22. Eyler AA, Brownson RC, Donatelle RJ, King AC, Brown D, Sallis JF: Physical
activity social support and middle- and older-aged minority women:
results from a US survey. Soc Sci Med 1999, 49:781-789.
23. Gleeson-Kreig J: Social support and physical activity in type 2 diabetes: a
social-ecologic approach. Diabetes Educ 2008, 34:1037-1044.
24. Beets MW, Vogel R, Forlaw L, Pitetti KH, Cardinal BJ: Social support and
youth physical activity: the role of provider and type. Am J Health Behav
2006, 30:278-289.
25. King KA, Tergerson JL, Wilson BR: Effect of social support on adolescents’
perceptions of and engagement in physical activity. J Phys Act Health
2008, 5:374-384.
26. Faerstein E, Chor D, Lopes CdS, Werneck GL: Estudo Pró-Saúde:
características gerais e aspectos metodológicos. Rev Bras Epidemiol 2005,
8:454-466.
27. Fonseca Mde J, Faerstein E, Chor D, Lopes CS: Validity of self-reported
weight and height and the body mass index within the “Pro-saude”
study. Rev Saúde Públ 2004, 38:392-398.
28. Griep RH, Dora C, Faerstein E, Lopes C: Test-retest reliability of measures
of social network in the “Pro -Saude” Study. Rev Saúde Públ 2003,
37:379-385.
29. Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C, Buchner D,
Ettinger W, Heath GW, King AC, et al: Physical activity and public health.
Oliveira et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:77
http://www.ijbnpa.org/content/8/1/77
Page 9 of 10A recommendation from the Centers for Disease Control and Prevention
and the American College of Sports Medicine. JAMA 1995, 273:402-407.
30. Salles-Costa R, Werneck GL, Lopes CS, Faerstein E: The association between
socio-demographic factors and leisure-time physical activity in the Pro-
Saude Study. Cadernos de Saúde Pública 2003, 19:1095-1105.
31. Griep RH, Chor D, Faerstein E, Werneck GL, Lopes CS: Construct validity of
the Medical Outcomes Study’s social support scale adapted to
Portuguese in the Pro-Saude Study. Cad Saúde Pública 2005, 21:703-714.
32. Callaghan P, Morrissey J: Social support and health: a review. Journal of
Advanced Nursing 1993, 18:203-210.
33. Meseguer CM, Galan I, Herruzo R, Zorrilla B, Rodriguez-Artalejo F: Leisure-
time physical activity in a southern European Mediterranean country:
adherence to recommendations and determining factors. Rev Esp Cardiol
2009, 62:1125-1133.
34. Cerin E, Vandelanotte C, Leslie E, Merom D: Recreational facilities and
leisure-time physical activity: An analysis of moderators and self-efficacy
as a mediator. Health Psychol 2008, 27:S126-135.
35. Knuth AG, Bielemann RM, Silva SG, Borges TT, Del Duca GF, Kremer MM,
Hallal PC, Rombaldi AJ, Azevedo MR: Public knowledge on the role of
physical activity in the prevention and treatment of diabetes and
hypertension: a population-based study in southern Brazil. Cad Saúde
Pública 2009, 25:513-520.
36. McAuley E, Blissmer B: Self-efficacy determinants and consequences of
physical activity. Exerc Sport Sci Rev 2000, 28:85-88.
37. Williams DM, Lewis BA, Dunsiger S, Whiteley JA, Papandonatos GD,
Napolitano MA, Bock BC, Ciccolo JT, Marcus BH: Comparing psychosocial
predictors of physical activity adoption and maintenance. Ann Behav
Med 2008, 36:186-194.
38. Kanu M, Baker E, Brownson RC: Exploring associations between church-
based social support and physical activity. J Phys Act Health 2008,
5:504-515.
doi:10.1186/1479-5868-8-77
Cite this article as: Oliveira et al.: Social support and leisure-time
physical activity: longitudinal evidence from the Brazilian Pró-Saúde
cohort study. International Journal of Behavioral Nutrition and Physical
Activity 2011 8:77.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Oliveira et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:77
http://www.ijbnpa.org/content/8/1/77
Page 10 of 10